Chromatin modifying activity of leukaemia associated fusion proteins.
The leukaemias, which are divided into chronic and acute forms, are malignant diseases of haematopoietic cells in which the proper balance between proliferation, differentiation and apoptosis is no longer operative. Genes, such as those of mixed-lineage leukaemia, AML1 and retinoic acid receptor alpha, have been found to be aberrantly fused to different partners, which often encode transcription factors or other chromatin modifying enzymes, in numerous types of acute lymphoid and myeloid leukaemias. These chimeric fusion oncoproteins, generated by reciprocal chromosomal translocations, are responsible for chromatin alterations on target genes whose expression is critical to stem cell development or lineage specification in haematopoiesis. Alterations in the 'histone code' or in the DNA methylation content occur as consequence of aberrant targeting of the corresponding enzymatic activities. Here, the author will review the most recent progress in the field, focusing on how fusion proteins generated by chromosomal translocation are responsible for chromatin alterations, gene deregulation and haematopoietic differentiation block and their implication for clinical treatment.